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(54) ™AP03JlEKTPOCTAHU,Hfl 

(57) PecjDepaT: 

M3oSpeTeHne npeAHa3HaneHO pnn 
npeo6pa30BaHMfl QHeprnn noTOKa peKM b 
aneKTpuMecKyio. ruflpoflBuraTenb CBS3aH c 
HacocoM Ana nepeKaHKM BOAbi b HaKonmenb, 
noAKfiKDMeHHbiM k Typ6i/me sneKTporeHepaTopa. 
ruApoABuraTenb BbinormeH b BHAe 
6ecKOHeHHofi u,en\A tm6kmx ajieivieHTOB c 
jionacTHMM m o6pa30BaHneM BepxHeCi v\ HH>KHeM 
BeTBeR. Kpoiwe Toro, rMApoABMraTenb CHa6>KeH 
HanpaBfisioiAMMM h OTKOCMHaMM, a Ka>Kflaa 
xionacTb - ocbio c TenaMM KaMeHun no KOHi^aM, 
xecTKO CBfl3aHHOM c nonacrbK) nocpeACTBOM 
KpoHiuTGMHOB. BeTBM i\env\ pacnono>i<eHbi c 

B03MO>KHOCTbK) ABMJKeHMfl CaMOKaTOM Ten 

KaneHna no HanpaBJiflKDmnM. OTKOCMHbi 

LliapHMpHO CBH3aHbl OAHMMM KOHL^aMM C 
KpOHLUTetlHaMM, a APyrMMM - C OCbK) 



npeAbiAy^eti nonacTM. 2 3.n. <£-nbi, 3 nn. 
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(54) HYDROELECTRIC STATION 

(57) Abstract: 

FIELD: power generation. SUBSTANCE: 
hydraulic engine is connected with pump for 
transferring water into storage reservoir 
connected to turbine of electric generator. 
Hydraulic engine is made in form of endless 
chain of flexible members with blades 
forming upper and lower strands. Hydraulic 
engine has guides and struts and each blade 
has axle with solids of revolution on ends 
rigidly coupled with blade by means of 
brackets, and by other ends, with axle of 
preceding blade. EFFECT: enlarged operating 
capabilities. 3 cl, 3 dwg 
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M306peTeHMe OTHOCMTCfl K yCTpOMCTBaM, 

npeflHa3HaHeHHbiM Ana npeBpam,eHMfl 3Heprnn 
BOflflHoro noTOKa pew b sneicrpunecKyio. 

M3BecTHa T3C HOBoro Tuna, coAepxamaji 
nnoTMHy c HacocaMM, nepeKaHMBaioiAMMM boay 
m peKM no Tpy6onpoBOfly b HaKonMTenb, 
BbinonHeHHbiM b BMAe 6acceMHa, 
pacnonoxeHHoro Bbiwe ypoBHfl peKM, v\ 
Tpy6onpoBOfl, cnywaiAMM Ann cnycKa BOflbi H3 
HaKonnTens k Typ6nHe sneKTporeHeparapa (cm. 
xypHan "M3o6peTaTenb m pauMOHanM3aTop", N 
8, 1991 r., c. 14, m aBT.CB. NN 1142654 m 
1620665). 

HeflocTaTKOM TaKofi T3C ABnaeTCfl 

HeoSXOflMMOCTb npMMeHeHMfl nnOTMHbl, HTO 

BefleT k HapyiueHwo eciecTBeHHoro pe>KMMa 
peKM v\ 6onbiiiMM 3aTpaTaM cpeflCTB Ha ee 
nocTpoeHne h 3KcnnyaTau,nio. 

M3BecTHa T3C, coAepacamaa no KpaMHeM 
Mepe oflMH Hacoc, nepeKaHMBaiomMti BOfly H3 
peKM no Tpy6onpoBOAy b HaKonMTenb, 
pacnonoxeHHbiM Bbiwe ypoBHH peKM, npwneM 
BpaLueHMe Hacoca o6ecneneHO 

™AP0ABnraTeneM, BbinonHeHHbiM b BUfle 
6ecKOHeHHOM uenM m ™6kmx sneMeHTOB c 
nonacTfiMM, oxBaTbi Baiomux ronoBHbie m 

XBOCTOBbie LUKMBbi, npM 3TOM nonaCTM HMJKHetf 
BeTBM rM6KMX SJieMeHTOB M Bail XBOCTOBblX 

lukmbob c era noALUMnHMKaMM norpy>KeHbi b 
BOflflHOM noTOK tsk, hto HanpaBneHHe AeuweHMfl 

HM>KHeM BeTBM C nOnaCTflMM no OTHOLUeHMK) 

HanpasneHna ABM>KeHMa BOAfiHoro noTOKa 
o6pa3yeT yron 6onbLUMM, neM HanpaBneHne 
ABH)KeHMfl BepxHeW BeTBM. 

HeAOCTaTKOM TaKoPi T3C flBnfleTca hm3kmm 
Kllfl m HeAonroBeHHOCTb ee pa6oHero opraHa, 
T.e. u,enn ™6khx sneMeHTOB. 

3to o6ycnoBneHO TeM, hto KOHTaKT c 

BOAHHblM nOTOKOM peKM, HMJKHetf BeTBM rn6KMX 

oneMeHTOB c nonacTSMM n Bana XBOCTOBbix 
llikmbob pa6onero opraHa BeAeT k yBenMHeHMio 
conpoTMBneHMfl npM ero BpaiiieHMM, npMneM 6e3 

Harpy3KM M MHTeHCMBHOM KOpp03MM, M TeM 

caMbiM k CHM>KeHMK) Kflfl m AonroBeHHOCTM era 
pa6oTbi. 

K TOMy >Ke pacnonoxeHMe hm>khsm BeTBM 
tm6kmx aneMeHTOB b boahhom noTOKe peKM noA 
SonbiuMM yrnoM k HanpaBneHMio ABM>KeHMfl 
BOA^Horo noTOKa cnocoocTByeT CMne BOAflHoro 
noTOKa pa3no>KMTbcn Ha ABa BeKTopa, 
AePicTByioLAUx: oahh b HanpaBneHUM A none3Hofi 
Harpy3KM ppa BpaiiieHMfl ronoBHbix lukmbob, 
ApyroM b HanpaBneHMM B AeMCTByeT 
napa3MTHOMy, T.e. 6ecnone3HOMy HaTaxeHMio 
L^enM tm6kmx sneMeHTOB, npMTOM He TonbKO 
HM>KHeM BeTBM, ho m BepxHeM - Hepa6oneM 
BeTBM, a 3to m BeAeT k yBenMHeHMKD CMnbi 
TpeHMfi mapHMpHbix coeAMHeHMM tm6kmx 
oneMeHTOB npfiMO nponopLJMOHanbHO CMne 
BOAflHoro noTOKa. 

3T0My cnoco6cTByeT m to, hto TOHKa onopbi, 
BbinonHeHHan b6tim3m ocm Bpam,eHMfl nonacTM, 
orpaHMHMBaioLAan noBopoT nonacTM, m 
LuapHMpHoe coeAMHeHMe nonacTM c tm6kmm 
oneMeHTOM, pacnonoweHHbie b6jim3h Apyr ot 
Apyra m Ha oahom m tom xe tm6kom aneMeHTe, 
TaioKe AeMCTByeT Ha HaTnxeHMe LienM, npMHeM c 

MHOrOKpaTHOM CMnOM BOA^HOrO noTOKa M3-3a 

pa3HOCTM nnen nonacTM, KOTopbie nocTOAHHO 
CTpeMflTcn noBepHyTb tm6kmm oneMeHT BOKpyr 
ocm nonacTM m TeM caMbiM yAepxMBaioT Ljenb b 



3aAaneM M3o6peTeHMn asnaejca 
noBbiLueHMe Kllfl rMAposneKTpocTaHi^MM m 
noBbiLueHMe AonroBeHHOCTM ee pa6oHero 



opraHa. 

YKa3aHHbiM TexHMHecKMM pe3ynbTaT 
AOCTMraeTcn 3a cneT Toro, hto b M3BecTH0M 
rMAposneKTpocTaHL^MM, coAepwaLAeM no 
KpaMHeM Mepe oamh Hacoc, nepeKaHMBaioLiJMM 
BOAy M3 peKM no Tpy6onpoBOAy b HaKonMTenb, 
pacnonoxeHHbiM Bbnue ypoBH3 peKM, npMHeM 
BpameHMe Hacoca, o6ecneneHHoe 

TMApoABMraTeneM, BbinonHeHHbiM b BMAe 
6ecK0HeHH0M i^enM tm6kmx oneMeHTOB c 
nonacTHMM, oxBaTbiBaioLL|MX ronoBHbie m 

XBOCTOBbie LiJKMBbl, K3>KAblM KOHei^ OCM nonaCTM 

CHa6>KeH TenoM KaneHM^, a Ka>KAan BeTBb L(enM 
tm6kmx 3neMeHT0B, b cboio onepeAb, CHa6>KeHa 
HanpaBnaioLAeM, o6ecneHMBaioLijeM TenaM 
KaneHMiR ABM>KeHMe caMOKaTOM: BepxHeM BeTBM 

OT BepXHeM MepTBOM TOHKM - BMT XBOCTOBblX 
LUKMBOB, AO HMXHeM MepTBOM TOHKM - HMT 

ronoBHbix lukmbob, a HM>KHeM BeTBM tm6kmx 
aneMeHTOB - ot HMT lukmbob, ao HMT 

XBOCTOBblX. 

ripMTOM yron HaKnoHa HMXHeM BeTBM tm6kmx 
sneMeHTOB OTHOCMTenbHO HanpaBneHMfl 

ABMXeHMiR BOAflHOrO nOTOKa MO>KeT 6blTb 

ycTaHOBneH HaMMeHbLUMM, neM yron HaKnoHa 
BepxHeW BeTBH, ho o6ecneHHBaioLLiHM ABMweHne 
TenaM KaneHMn no Hanpasn3ioLL|MM caMOKaTOM, 
m nonacTM HM>KHeM (pa6oneM) BeTBM tm6kmx 
sneMeHTOB norpy»ceHbi b boaahom noTOK peKM 
TaK, hto nnoL^aAb KOHTaKTMpyeMOM noBepxHOCTM 
nepeAHMX nonacTeM, pacnonoxeHHbix y 
ronoBHbix lukmbob, MeHbLue neM nnoLAaAb 
KOHTaKTMpyeMOM noBepxHOCTM nonacTePi 

XBOCTOBblX LUKMBOB, M He KOHT3KTMpyK0T C 

BOAflHbiM noTOKOM peKM 6ecKOHeHHa?i Lienb 
tm6kmx aneMeHTos c TenaMM KaneHMfi m Banbi 

XBOCTOBblX M ronOBHblX LUKMBOB C MX 
nOALUMnHMKaMM. 

KpoMe Toro, Ann CHMxeHMSR CMnbi TpeHMn 

LUapHMpHblX CoeAMHeHMM TM6KMX sneMeHTOB K3K 

pa6oHeK, TaK m xonocTOM BeTBM, ocb nonacTM 

MO>KeT 6blTb CHa6>KeHa KpOHLUTeMHaMM, 

yAep>KMBaioiAMMM nonacTb Ha paccTO^HMM ot 

OCM, M OTKOCMHaMM, KOTOpbie KaxAajq M3 

nocneAHMX mapHMpHO coeAMHeHa oahmm 

KOHUOM C KpOHLUTeMHOM 3TOM nonaCTM, APi™M - 

c ocbio npeAbiAyiAeM nonacTM. 

Ha cpMr. 1 M3o6pa>KeHa npMHUMnManbHaa 
cxeMa TMAposneKTpocTaHLiMM; Ha cpMr. 2 - 
pa3pe3 LuecTepeHHoro Hacoca, Ann nyHLuero 
noKa3a nyTM BOA^Horo noTOKa b HeM; Ha cpMr. 3 
- y3en I Ha cpur. 1 . 

rnApo3neKTpocTaHL4Mfl coAep>KMT no 
KpaMHeM Mepe oamh Hacoc 1 , nepeKaHMBaioLUMM 
BOAy "is peKM no Tpy6onpoBOAy 2 b HaKonMTenb 
3, pacnonoxeHHbiM Bbiine ypoBHa peKM Ha 

BblCOTe He06X0AMM0M MOLL(HOCTM 

cSpacbiBaeMoro M3 Hero BOAfiHoro noTOKa, 
TMApoABMraTenb 4, pa6oHMM opraH KOToporo 
BbinonHeH b BMAe 6ecK0HeHH0M L^enM tm6kmx 

SneMeHTOB C LUapHMpHO COeAMHeHHbIMM C HMMM 

nonacTfiMM 5, oxBaTbiBaioLAMX ronoBHbie LUKMBbi 
6 M XBOCTOBbie LUKMBbi 7, o6pa3yioLL(MX ABe 
BeTBM: xonocTyio (BepxHHfi) m pa6onyio 
(HM>KH3fi). Ocb 8 Ka>KAOM nonacTM CHa6>KeHa 

KpOHLUTeMHaMM 6, K3>KAblM M3 KOTOpblX >KeCTKO 

CBfl3aH c HeM m yAep>KMBaeT nonacTb Ha 

paCCTOflHMM OT OCM. OTKOCMHbl 10 LUapHMpHO 
CBfl3aHbl OAHMM KOHUOM C KpOHLUTeMHaMM 9, a 

ApyrMM c ocbio 8 npeAbLqyLLi,eM nonacTM 5. 
KpoMe Toro, o6e BeTBM pa6oHero opraHa 
CHa6>KeHbi HanpaBnnioLL(eM 1 1 , a ocb 8 nonacTM 
5 - TenaMM 12 KaneHMfl no hmm, npM stom 
Ka>KAa^ BeTBb tm6kmx sneMeHTOB pacnonoxeHa 
noA yrnoM a m p k nMHMM ropM30HTa c 



o 

CM 

00 

00 

o 



-3- 



B03MO>KHOCTbio ooecneneHMfi flBM»ceHne TenaM 
KaneHMH caMOKaTOM m, TeM caMbiM, npn 
Bpai^eHMM ruApoflBuraTenfl BOflHHbiM noTOKOM 
peKM oh He ona3biBaeT conpoTMBJieHne 
BOfl^HOMy noTOKy, KpoMe noA^eMa 3-4-x 
nonacTePi Ha BbicoTy AnaiweTpa XBOCTOBoro 
LUKMBa m none3HOM Harpy3KM. HaKonnTejib 3 
MMeeT Ana npeAOTBpameHns ero nepenoriHeHMfi 
Tpy6onpoBOA 13 v\ Tpy6onpoBOA 14, cnyxaLAMPi 
pjw cnycKa BOAflHoro noTOKa k Typ6nHe 
aneKTporeHepaTopa r3C-15. ripn 

Heo6xoAMMOCTH Tpy6onpoBOAbi 13 m 14 m 
eMKOCTb HaKonMTena 3 MoryT 6biTb CHa6>KeHbi 
3JieMGHTaMM o6orpeBa mx b 3i/iMHee BpeMH, 
HanpMMep B03AyxonpoBOAOM 16 n cnoeM 

M30nflU,MM 17 C KO>KyXOM 16, C B03MO>KHOCTbK) 
CGKI4MOHHOM c6opKM MX, COeAMHeHHblX c 

mctohhmkom Tennoro B03Ayxa, pacnono>KeHHbiM, 
Hanpniwep, b noMemeHnn T3C-15. 

Pa6oTaeT TaKaa rnApo3/ieKTpocTaHL(Kifl 
cneAyioLAMM o6pa30M. 

ruApoABMraTenb 4 cbommm nonacTHMM 5 
pa6oneM BeTBM npuHUMaeT bc\o cwny Hanopa 
BOA^Horo noTOKa 3aHMMaeMOM mm nnoLAaAM 
peKM m, BpaL^afi Ban LUKMBa 6 OT6opa molahoctm 
rMApoABMraTerifi, coeAMHeHHoro no 
Heo6xoAMMOCTM nepe3 peAyKTop mjim 6e3 Hero c 
BeAymeM wecTepHeM 1 9 Hacoca 1 , nepeAaeT Ha 
Hee BpameHMe BeAOMOM mecTepHM 20, npuneiw 
BCfl CMiia Hanopa BOAflHoro noTOKa MAeT Ha 
Bpai^eHMe Hacoca 1 , KpoMe noiepn toR CMnw, 
KOTopan Heo6xoflHMa Ha noA"beM Tpex nonacTeii 

21 , 22, 23, HaXOAHLUMXCH Ha XBOCTOBblX WKMBaX 
7, T3K K3K OCTanbHbie B KOJIHMeCTBe 23 

jionacTeti (cm. 0nr. 1) ABUJKyTca no 
HanpaBfiaioLAeMCfl 11 caMOKaTOM. ripn stom 
pa6onafl BeTBb ™6kmx sneMeHTOB 
ruAPOflBMraTena 4 c noMombK) HanpaBnaiotAeM 
1 1 ABM>KeTCfl npflMoriMHeMHO m napannenbHO ev\ 
m TeM caMbiM He co3AaeT HaTfweHMe u,enn 
th6kmx sneMeHTOB xonocTotf BeTBM, KOTopbie b 
AaHHOM cnynae ABM>KyTCfi caMOKaTOM m b 

CB060AHOM COCTOflHMM M He OKa3blBaK)T 

HMKaKoro conpoTMBneHMfl ot npMHyAMTeribHoro 
HaTfl>KeHMfl, KaK 3to MMeeT MecTO b npoTOTune, 
ot pacnonoweHMfl paGoHefi BeTBM noA oonbiuMM 
ymoM k HanpaBJieHMK) ABM>KeHMH boahhoi"o 
noTOKa m pacnonojKeHMfl onop nonac™ B6riM3M 
UeHTpa ocm ee BpaiAeHna. B npeAno>KeHHOM 
Ann npeAOTBpaiAeHMM noBopoTa nonac™ 5 
BOKpyr ocm 8 onopofi cny>KMT otkocmh3 10, 
KOTopaa, npuHMMaa nacTb cmjih Hanopa 
BOAflHoro noTOKa, npMXOAflmeM Ha nnom,aAb 
nonacTM 5, nepeAaeT ee Ha ocb 8 npeAbiAyLAetf 



nonac™, TeM caMbiM coxpaHneT 
np^MOJiMHeMHoe nonoxeHMe ™o~Koro sneMeHTa 
m c noMOLAbio HanpaBfinioLAeM 11 
npflMOJiMHetfHoe ero ABM»ceHMe, hto m 
cnocoScTByeT ycipaHeHnto HaTfweHMfl xonocTofi 
BeTBM pa6onero opraHa, Haxopf\u\ev\CR 6e3 
Harpy3KM, w, cneflOBaTenbHO, yBennneHwio cpoKa 
ee cny>K6bi. 

SKOHOMMHeCKafl SCpCpeKTMBHOCTb COCTOMT B 
TOM, HTO C nOBblliieHMeM AOJirOBeHHOCTM 

pa6onero opraHa rMAposneKTpocTaHLiMM m 
noBbiiueHMeM ee molahoctm OTKpoeTca nyTb Ana 
ee npMMeHeHM^ b MaccoBOM BMAe v\ ieu caMbiM 
HenoBeHecTBO CMOxeT M36aBMTbca ot 
npuMeHeHMfl GKonorMHecKM BpeAHbix cnoco6oB 

A06bNM He06X0AMM0r0 KOJIMHeCTBa 

3JieKTpo3HeprMM, KaK, HanpMMep, aTOMHbix 

3JieKTpOCTaHL^MM . 

(DopMyna M3o6peTeHMfl: 

1. rMApoaneKTpocTaHLiM^, coAepxaLAa^ no 
KpatiHeM Mepe oamh Hacoc Ann nepeKaHKM boah 
hs peKM no Tpy6onpoBOAy b HaKonMTerib, 
pacnonoxeHHbiM Bbime ypoBHfl peKM m 
noAKnioHeHHbiM k Typ6MHe sneKTporeHepaTopa, 
npn 3tom Hacoc CBH3aH c TMApoABMraTeneM, 
BbinoriHeHHbiM b Bnfle 6ecKOHeHHoR Lienn ™6kmx 
3JieMeHTOB c nonacTAMM, oxBaTbiBaiomMX 
ronoBHbie m XBOCTOBbie niKMBbi c o6pa30BaHMeM 
BepxHeti m HMXHeM seTBeti, OTnMHaHDLiiaflCfi TeM, 
hto TMApoABMraTerib CHa6>KeH HanpaBJifiiomMMM 
m OTKOCMHaMM, a Ka>KAa3 nonacTb - ocbio c 
TenaMM KaneHMfl no KOHLiaM, xecTKO CBA3aHHOM 
c nonacTbio nocpeACTBOM KpoHLUTeMHOB, 
npMHeM Ka>KAa3 seTBb \\en\A tm6kmx sneMeHTOB 
pacnonoxeHa noA yrnoM k timhmm ropM30HTa c 

B03MO>KHOCTblO 06ecneHeHM3 ABM>KeHMfl 

caMOKaTOM Ten KaneHMH no HanpaBnnioLAMM, 

npM 3T0M OTKOCMHbl LiiapHMpHO CaMOKaTOM Ten 

KaneHMfl no HanpaBnnioiAMM, npM stom 

OTKOCMHbl LUapHMpHO CB33aHbl OAHMMM KOHL^aMM 

c KpoHiiiTePiHaMM, a ApyrnMM - c ocbio 
npeAbiAyiAe^ nonacTM. 

2. rMAposneKTpocTaHi^Mfi no n.1, 
OTnMHaioLLiaacfi TeM, hto yron HaKnoHa HMXHeM 
BeTBM BbinonHeH MeHbiue. neM yron HaKnoHa 
BepxHeM BeTBM, npM stom 6ecKOHeHHafi L^enb m 
Tena KaneHMa pacnono>KeHHbie y ronoBHbix 
llikmbob, norpy>KeHbi b noTOK MeHbiue, neM 
nonacTM, pacnono>KeHHbie y XBOCTOBbix ujkmbob. 

3. rMAP03neKTpocTaHL(MS no n. 1, 
OTnMHaioiAaflCfl TeM, hto Ka>KAan nonacTb 
CBA3aHa c ocbio c o6ecneneHMeM paccTOAHMfl 

Me>KAy HMMM. 
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